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AFEROLOGICAL OBSERVATIONS

[Aerological Trivision, D. M. LITTLE ln charpe]

By L. P.

Mean free-air data based on airplane weather observa-
tions during the month of QOctober 1937 are given in tables
1 to 3. A deseription of the methods by which the various
monthly means and normals therein are computed may
be found in the saerological section of the MoxTHLY
Weatuer Review for January and March 1937.

1t will be noted that many of the “normals’ are based
on only 3 years of observation. Coneclusions based on
departures from such short-period normals must be used
with caution.

The mean surface temperatures for October (see chart
1) were above normal in the western half of the country
and below normal in the castern half. The positive de-
partures in the west averaged perhaps between 1.5° and
2° C., while the negative departures in the east averaged
pel‘haps 0.5° C., lower in absolute value. The maximum
values ranged between +2.2° and 43.9° C., mostly con-
centrated over the Northwestern States. The masimum
departures of opposite sign were neither so pronounced
nor S0 ('011('011trute(1 in the east, the extreme reported being
—3.1° C., followed by —2.3° C., with a tendency for fairly
well-marked departures to occur near the Great Lakes and
southward for a considerable distance.

The mean free-air temperatures for the month up to 5
kilometers were generally below mormal by moderate
amounts (—1°to —4°C )in the eastern part of the country
except over the extreme southern portion at elevations
from 4 to 5 kilometers where they were above normal by
slight amounts. The free-air temperatures were slightly
above normal over the extreme southwest and perhaps the
central portion of the Western Plateau. Over the North-
western States the departures from normal temperature
were positive by slight or moderate amounts nesr the
ground up to elevations of 1 to 2.5 kilometers (3. 5. L.),
but they were negative by similar amounts at higher ele-

vations. The most pronounced departures from normal
of the free-air temperatures were those of negative sign
over the northeastern sector of the country espocm.ll_v near
the Great Lakes where values approximately from —2°
to —4°C. prevailed. Elsewhere the departures appeared
to be rather inconsequential.

The mean free-air relative humidities and specific
humidities are given in table 2. The mean relative
humidities for the month over the eastern part of the
country were generally close to normal with small poesitive
or negative departures (plus or minus, 1 to 6 pereent)
near the surface but small, moderate, or large positive
departures (+1 to 18 percent) at higher elevations. An
exception to this statement must be made with regard
to the extreme southern portion of the area in question,
where small or moderate negative departures (—1 to
—11 percent) occurred above the surface stratum. Gen-
erally speaking the greatest pusitive departures (11 to
+18 percent) occurred over and near the New England
coastal anrea and the eastern Great Lakes in association
with the pronounced negative departures of temperature
referred to above. Over the north-central pertion of the
country the humidities were mostly in excess of normal
to a shght or moderate extent. The same situation pre-
vailed at elevations from 2 to 5 kilometers over the
extreme south-central portion (see Kelly Field, San
Antonio, Tex.), while at lower elevations the humidities
were deficient to a similar extent. Between the lutter
two areas the humidities were subnormal to a slight
degree. Over the extreme northwest corner of the coun-
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try the departures of mean humidities from the nornal
were mostly positive of moderate degree. Elsewhere the
deviations from normal appeared to be of no great conse-
queince.

Table 3 shows the monthly mean {ree-air barometric
pressures and equivalent potential temperatures. The
lowest mean pressure over continental United States pre-
vailed over the northern Great Lakes and the highest
prevailed over the extreme south-central portion of the
country. The distribution of pressures was such as to
produce eyelonic curvature of the mean monthly isobars
about a center near Sault Ste. Marie, Mich., and practically
straight east-west isobars over the southern part of the
country, except near the ground. A secondary minimum
of mean barometric pressure occurred over Salt Lake City,
Utah, at 5 kilometers. At the same elevation, the mean
pressure over Cheyenne was notably high compared to
adjacent stations to east and west (Owaha, 547 millibars;
Cheyenne, 551 millibars; Salt Lake City, 546 nnlhbars)
As in the normal course, the mean north-south pressure
gradients for October increased with respect to those for
the preceding month; specifically they increased between
44 and 86 percent at elevations 1 to 5 kilometers along the
line from Pensacola to Sault Ste. Marie, Mich. Increases
were especially pronounced from Oakland to Sault Ste.
Marie, viz, +267 to 100 percent, and from Billings to
Sault Ste. Marie, viz, 150 to 200 percent, at elevations 2
to 5 kilometers.

Table 4 shows the free-air resultant winds based on
pilot-balloon observations made near 5 a. m. (75th merid-
1an time) during October. Ixcept in the lower kilometer
or $0 a.bove sea level and at higher levels also over certain
stations near the Pacific coast, the resultant wind direc-
tions for the month were generally close to normal. With
approximately the same exceptions plus a considerable
proportion of the western plateau from about 3 to 5
Lilometers where resultant velocities were deficient in
many cases, the resultant velocities were generally in
excess of normal by slight to moderate amounts, viz, 1 to
tm. p.s. The departures exceeding +3 m. p.s. were mostly
concentrated over the southeastern part of the country.
The negative departures were mostly slight except over
(Cheyenne at 5 kilometers, viz, —4.3 m. p. s

In the lower kilomcter stratum above sea level exelud-
ing the surface from consideration, stations in the north-
central portion of the country exhibited monthly result-
ants which were oriented clockwise from normal by
amounts ranging approximately from 30° to 90°. Orien-
tations of similar amount, but counterclockwise in rota-
tion, occurred in the resultants at seversl stations in the
southeast. At 1 kilometer over ouston, Tex., the orien-
tation from normal was about 170° (normel direction
from N. 146°). Thus in the stratum near the ground,
northwest or west-northwest resultant directions were the
rule rather than the southwest to west directions over the
north-central portion of the country and the northeasterly
directions over the southeastern portion respectively
which normally prevail, although the resultant velocities
were generally subnormal by small amounts in these
ases (viz, 0.5 to 2 m. p. s.) over the former area but super-
normal by similar amounts over the latter.

With regurd to stations neer the west coast, the Med-
ford, Oreg., monthly resultants were oriented irom 40°
to 70° counterclockwise froin normal direction between
2 and 3 kilometers, i. e., more from the south than the
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usual southwest or west. The Oakland, Calif., resultants
from 2.5 to 3 kilometers were similarly oriented with
respect to the normals (viz, 60° and 20°), in this case
representing orientations more from the west than the
customary NNW. and NW.

Table 5 shows the maximum free-air wind velocities
and their directions for various sections of the United
States during October as determined by pilot balloon
observations. The extreme maximum was 51.6 m.p.s. from
the SW. at 8,600 meters above sea level over Modena, Utah.

The mean monthly specific humidities and equivalent
potential temperatures are shown in tables 2 and 3,
respectively. The minima of both elenients occurred
in the vicinity of Sault Ste. Marie, Mich., while the
maximsa occurved near the extreme south-central part of
the country or slightly to the west thereof. The distribu-
tion of the mean data under consideration gave lines of
equal value whose configurations were similar in their
major features to those of the mean monthly isobars
previously discussed. From 1.5 to 4 kilometers there
was evidence, however, of some anticyclonic curl of the
lines in question over the southern half of the western
plateau. This contrasted with the cyclonic curl over the
north, especially, northeastern part of the country.

During October the western half of the country was
mostly under the dominance of anticyclones of Pp origin
which crossed the west coast from the Pacific. Temrpera-
tures in the lower strata over the area under consideration
were warmer than usual, partly as a result of subsidence
and dryness within the Pr air masses over the western
plateau, intensity of the received insolation through the
relatively clear air, the presumably warm character of
these miasses of air compared to the normal possibly due
to the unusual southwestward displacement of the North
Pacific high pressure area, and perhaps also the thermo-
dynamic effects of frequent blocking of warm, moist air
from the Gulf of Mexico by the anticyelonic circulation
over the plateau. Precipitation was therefore rather
scattered in the West and considerably deficient over
extensive areas, particularly in the Dakotas, Minnesota,
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southern California, Arizona, and the Texas Panhandle
where only one-fourth of the normal or less was observed.
On the other hand, precipitation was superabundant in a
few small areas, viz, eastern Montana, western North
Dakota, northern California, and southern New Mexico,
where 150 percent of the normal amounts occurred.
The rainfall here was generally associated with cccluded
front passages,

The eastern part of the country was frequently subject
to the effects of outbursts of Pc air masses from the
vicinity of central Canada southward and southeastward
along or across the Mississippi Valley, thence eastward
and northeastward out into the Atlantic Ocean. These
outbursts of cold air produced abnormally cold weather
from the Great Lakes southward for some distance and
frequent alternations over the east of anticyclones with
Pp or P’c air masses at the lower elevations, the former
more commonly on the western portions and the latter
on the eastern portions of the anticyclonic circulations.
lmportant in this connection were the relatively strong
pressure gradients which existed from the vicinity of
Montana to northern Michigan, owing to the respective
temperature and pressure distributions in the dominating
air masses.

As the alternating anticyclones {rom the west, north-
west, or north progressed so that their western flanks
were in the vicinity of the Mississippi Valley, relatively
warm, moist air from the Gulf of Mexico was able to move
northward up the valley. When the movement of this
air had prevailed for a sufficient time, ascent of the humid
air up the flanks of the eastward moving anticyclones was
productive of copious precipitation from Louisiana to the
Great Lakes and eastward to the Atlantic. In faet, from
two to three times the normal amounts fell in & narrow
belt extending from the extreme lower Mississippi Valley
to southeastern Pennsylvania and eastern Maryland.
This precipitation was largely in association with cyclones
which developed along the advancing fronts of the cold
air masses or increesed In intensity near the lower Mis-
sissippi Valley and moved east and northeastward.

TABLE 1.—Mean free-uir temperatures (1), °C obtained by airplanes during Oclober 1937. (Dep. represents departure from “normal’”’ lemperature)

Altitudo (meters) m. s. 1.
Station Num-] Surface 500 1,500 2,000 2,500 3,000 4,000 5,000
ber of
obs. t Dep. t i t Dep. t Dep t Dep. t Dep. t Dep. t Dep

Barksdale Field ! (Shreveport), La. (52m) . 26| 13.2] —1.115.5 13. 126+ ~0.8|10.4 | —0.8{ 7.5 -1.2] 49 —1.4 L1 ~0.2 (..
Billings, Mont.? (1,090 m)... N a1 8.4 | L2 | feecece]amanam 10.4 1 +0.6 | 8.4 | 40.4( 53} +0.1 1.8y —0.2| —55| —0.7 [-13.1 | -1 6
Boston, Mass.) (5m)_.__. 27 9.0 2 6. 4.0} —0.8 1.8 —1.4 02| -1.1|-21! ~1.3| —8.9| —-1.0|—13.5| —1.4
Cheyenne, Wyo.? (1,873 30| 5.7 | LY |aoeo oo eaes 7.3 | +0.8| 7.9 307 46} 4+0.4} ~2.7| 40.2 | —9.7 | 40.3
Chicago, 111.7 (187 m)__ - 30| 7.8 7.9 8. 4.1 1.7 —2.4,-0.6( —-23|-29}! -20| ~-80| ~1.8 |-13.2 | ~1.3
Coco Soio, Canal Zone 3 (; 26 | 24.6 |_______ 23.9 21. 18.4 | _____. 15.7 oo 13.2 |o__._- 10.4 ... 4.3 | o —-156)._.._.
El Paso, Tex.?(1,194 m)_ - AN T N A (R RO (RS P 17.3 | 0.4 | 14.7 | —0.4 | 11.5 | —0.8 7.7 —-12 09| —0.9| —49) —0.7
Fargo, N. Dak.2 (274m).________________. 31 351 -0 5.6 3. .0 24 —138 1.0 —1.4 —1.1 ) =11 |=3.6 —1.2| ~88 | ~1.1 |—14.7 | =10
Kelly Field (Sanr Antonio), Tex.! (206 m)_ 31 {17.3] 40.5]19.3 13. Lo W1 ~0.1113.5] —0.6 111} ~0.6) 87| —0.3 3.0 —0.2 | —-3.0! +0.3
Takehurst, N.J3 (39m). . ________.___._. 241 6.2 -22| 81 4. 4| 25| —-3.2] 0.5] ~3.4|—15]| ~33|—4.2| =37 =97 —4.1 | _____.| ____.
Maxwell Field (Montgomery), Ala.l (52 m). 16| 16.7 | +0.7 | 14.5 14. B 1.2] =21 9.2 -22 80| ~L5; 59 —13 1.0 —0.3 | ~43 | +0.5
Mitebel Field (Hempstead, L. L), N. Y.t

[€:44 11 ) UL EN 21 S.9| —~0.1 8.7 611 —-09}| 38| -1.6| 23| —-14} 03] ~13|~23| —L7{ —6.7} —L4 |0 ufcaec.
Nashville, Tenn.? 180 m)___.___._._.___. 30| 12.0 0.0 12.6 10.7 | —1.9 8.5 —20| 64} —19 431 =20 171 —21} -385{ —1.7 | —8.7| -1.1
Norfolk, Va2 (10m)._____. - 20119 =21/ 125 9.3 | —-17 7.5 —-L7 591! ~1.5 3.6 -7 1.3 ~1.8| —-29! —-11{ —-81/| ~0.6
Oaklan&, Calif.2(2m)._____ - 31 13.6 [cooeo_- 16.4 16.1 |.._... 141 | ... 1.6 1o .. 8.4 |- 5.6 Jc._- —0.4 [cocaaes —6.1 | ...
Oklahoms City, Okla.2 (381 . 311 121| ~0.71150 1481 —0.8113.1 | —0.9{10.8) —11 7.8 | -1.3| 48] —-1.2| —0.6] —0.4| —6.7 | —0.4
Omahs, Nebr.d (300 m)____ - 31 82| —0.2} 10.4 9.9 —10 831 —1.1 58 —1.7 3.1| =20 0.6 -1.8] —4.86 | ~1.0 {—10.6 [ —0.6
Pear]l Harbor, Territory of m). 3112261 —-2114220 18.6 | +0.2] 161} 40.6 ) 14.1 | +1.0 [ 128 | +1.2| 10.8 | -+1.1 6.2 +23 0.2 425
Pensacola, Flat (3m)y___ . _______ - 221158 ) —1.7 | 17.8 15.6 | —0.3 3.2 ~-0.5 . —0.5| R9p|~0.8] 6.8 —-0.3 2.6 +0.8 ) =27 | +1.0
St, Thomas, Virgin Islands 3 (8 m). 29 1 286 {_o- 24.6 21.0 .2 1 135 [eaceans 1LY ... 6.0 |..o.._. 0.4 ...
Salt Lake City, Utah ? (1,286 m)___ 31 0.6 | ooeofeoaa o . 6 O T . 4.0 ... 2.3 [canaeae -84 _____
Ban Diego, Calif.? (10m)_.________. 30| 155 —~1.9 | 17.1 19.2 .1 12,6 | +1.5| 9.4 1.2 3.3 +1.1| =27 +1L7
Sault Ste. Marie, Mich.? (221 m)___ 20 | 6.0 jce-o 3.7 0.4 .6 —4.8 (.. =T 1 |aecoC =124 ... -18.2 |...__.
Scott Field (Belleville), 111.1 (135 m) - 24| 70 —1.5] 112 9.3 .7 20| —3.4|-0.2| -3.1| =5.2| ~2.6 (—11.0 | —2.6
Seattle, Wash (10m).______________.. - 9 ({1421 ... 14.3 |eeooo 14.4 .0 8.0 |aonman 5.9 |- 0.3 [..oo... —6.2 .-
Selfridge Field (Mount Clemens), Mich.1.

15 1 () D 25( 60| -10} 61| -2.8; 3.6 —2.8) -3.7[-5.5] —3.9 {—10.7 | —3.5 |~17.2 | -3.7
Spokane, Wash.? (597 m)._. - 31 7.8 1 +L2 (___feeoo. 10.2 20| ~15]|-09| ~1.86| —7.2| =17 =144 | =2,2
‘Washington, D. C.3 (13m) . ___....... - 26)10.1 ] ~1.4|10.1 [ ~1.4| 82 1.7 —-2.3|-0.7| —2.6| =57 =3.1 [~-1L3 | ~3.0
Wright Field (Dayton), Ohio 1 (244 m).... 25§ 6.4} —1.2) 82|~20] 62 -0.2 | -3.2[-24) 33 —68| —2.7—126| —2.1

1 Army. * Weather Bureau. 3 Navy

Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacifle coast and Hawaii where they are taken at dawn.

NoTe.—The departures are based on normals covering the following total number of observations made during the same month in previous years, including the current month
(years of record are given in parentheses following the number of observations): Barksdale Field, 80 (3); Billings, 122 (4); Boston, 122 (5); Cheyenns, 123 (4); Chicago, 89 (3); El Paso,
92 (3); Fargo 123. (4); Kelly Field, 111 (4); Lakehurst, 108 (4); Maxwell Field, 106 (4); Mitchel Field, 92 (4); Nashville, 123 (1): Norfolk, 178 (%); Oklahoma City, 123 24); Omaha, 217 (7);

Pear]l Harbor, 164 (6); Pensucola, 218 (9); San Diogo, 227 (9); Scott Fiold, 83 (4); Selfridge Ficld, 118 (1); Spokanc, 122 (4); Washington, 222 (10); Wright Field, 109 (4
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TABLE 2.—Mean free-air rclative humidities (R. H.), in percent, and specific humidities (q), in grams/kilogram, obtained by airplunes during
Oclober 1937.

(Dep. represents depariure from *

‘normal’”’ relative humidity)

Altitude (meters) m. s, 1.

Snrface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Btation -y
cg R. H. R. H. R. H. R.H. R. H. R.H. R. H. R. H. R.H.
=
-
'EE Qig| . |91 =2] .19 ] . {9}agl .12l g! 1Q]lal . |[9|al .| gl Qg .
B3 |88 &g |81 |E|&| |&|s] |&2|§) (318| |&|g| |2|8
ze =1A b=l = =1la =1lAa = a 2| a 21/ 2lA =la
Barksdale Field, La_ ..o o ooeooooeoooos 26 7.8 <4| o 6.7 58| —4] 6.1] 56; —5] 52| 48] —9] 4.4] 44|—10( 3.8] 42| —6| 3.2 2.0 31} —8|_..|.__.[...
Billings, Mont. o oo omcemeoennoeneee 31] 5.0 AU e e e 49 B2 o] 4.4 51 +2[3.7) 49 0f 2.9 1.9 48} 0| 1.3 51| 42
Boston, Mass... 27| 5.8] 70| 14| 5.6] 77| +8| 4.7| 72; 17| 4.3] 71410 3.9! 71|+14] 3.3] 65/412] 3.1 2,5 66/4+18| 1.7| 63415
Cheyenne, W¥o 300 4.8] 66| 43| |eafomfemeafec e 4.9 62 2| 4.5] 62} +1f 3.9 2.6 51| +4f 1.7] 49 +3
Chicago, IN_._..__._._ 30| 5.3 79| —1f 6.3 78/ 43! 4.6 69! 42/ 3.9| 63| +2| 3.6] 64| +5| 3.0] 62} +6| 2.7 2.0| 57| +6/ L4 53] 49
Coco Solo, Canal Zone_....._.._..... 26118.5| 06|....[16.8] 86_.._[15.3] 88 _.__|13.5/ 86|_.__{10.8] #4|._._[10.0! 80i.._.] 8.5 6.5 80[..._| 4.9 T7(____
F1 P850, TOX . o eenmmmecemeeenn 311 7.1 62| +1|_ .. V| ]... 1| 6.5 5.7| 43 —2| 5.0 44 0] 4.3 3.1 48| 0] 2.0 39 +5
Fargo, N. Dak. _. 31| 3.6| 72| —1| 4.2| 70| 43| 3.0| 69| +8 3.6 31| 60 48 2.8 58| +7| 2.4 1.7| 53| 5! 1.2 51| +5
Kelly Field, Tex. 31| 9.6/ 77[~11] 9.5! 65 —u| 8.0| 55 —8| 7.4 6.5 54| 42| 52| 48| +4| 4.4 3.0/ 40| +6; 2.0/ 37[ +8
Lakehurst, N. ¥____ 241 5.3 00 +4] 4.7] e8] —2) 4.2 60 0 3.7 5| 3.1 62 45| 2.7) 56| -+4] 2.4 4f 48l 1y ||
Maxwell Field, Ala. 16| 0.0 76| —6| 7.9 64f 42 7.5] €7| 45 6.3 4.9| 54} 43 3.2] 37| =3} 2.6 2.4 37| 43| 1.4] 29 —1
Mitchel Field, N. Y. 21} 5.8 83| —3f 57| 77| 42| 5.0 77( -+5| 4.6 4.0 60| 49| 3.5 66| +8| 2.9 1.8 49|+l |
Nashville, Tenn.... 30| 6.8 77| —6] 6.2{ 68] O] 56| 63 1] 4.6 4.2| 56 +2| 3.7| 53| -5 3.2 2.2) 46| +3| 1.4 42| +3
Norfolk, Va______ 20| 6.7| 78 +1| 6.0 64] —2| 52! 65 1} 4.9 S| 4.3| 5% 47| 3.6| 54| 48 3.0 2.4 49[413] 19| 48(4+15
Oakland, Calif____. 20| 8.1 85| 8.1 66.._.| 6.4] s0l__._| 4.8 3.8 36| 3.1] 34{___.| 2.4 2.0f B3j.._| 1.5| 34|.___
Oklaboma City, Okla. _ 31} 6.6] 73| —8} 7.0| 62|—10| 6.3| 54 —6| 5.6 5.01 50 —3| 4.3] 49 —1| 2.6 2.3] a1/ —3| 1.5/ 36 —2
Omaha, Nebr_.___. 31| 5.4| 77| =3 5.41 65| —5) 4.01 s8] 1] 4.4 3.9 &3 +4| 3.8 56| +of 3.1 2.2{ 51 +7| 1.5 49] 46
Pearl Harbor, Terri 31|14.8| 7| +0i13.5] 78| <+1j12.50 s4f d-4f10.7 8.2) 6h| —2| 6.2| 50 —4| 4.7 2.7 28 —4| 1.6} 23] —5
Pensacola, Fla_____.._ . .._.___.... 291 9.7| 88] 6| 0.4] 71l —1) 84| A9 +1 6.9 5.3 53] —2| 4.5 47| —3| 3.6 2.2 28{—10| 1.3[ 23|—11
St. Thomas, Virgin Islands.___.. 20016.6| 68]._..|16.8 s2____lia.7l w8 b7 10.3] 74|..._ 8.4 65]____} 6.4 3.5( 40i_._| 2.5 37f.._.
Salt Loke City, Utah.___________ 310 5.6) éa_._ ||\l 56 5.0 501._._| 4.4 52__._| 3.8 2.8 55l ne] soilTC
San Diego, Calif._.___. 30{ 9.4] &8{-+11] 9. 4| 73| 45! 7.3| 17 —2| 5.6 420 310 —4) 3.4/ 28] —4] 2.9 2.2 28] 41} 1.2} 23
Sault Ste. Marie, Mich___.______ 20 4.3] 78{___{aof 77l ta7) s3l._|31 2.50 62l |22 vol._..|2.0 12| 49| 0.7| 42|..__
Scott Field, ... ______.______. 24| 5.0| 80| —6| 4.8 55l —sl 441 Sy —2 40 3.2) 49| 41| 2.4l s0| 5 2.5 1.9) 43| 1] 1.3} 46| 48
Seattle, Wash._._._ 91 8.0 81| 7.8 Tl._.i74 65....| 063 5.0 52..__1 4.4 s0{____| 3.9 2.6 420 ___| 1L.7| 40| __.
Selfridge Field, Mich..._.._._. 251 4.7| 80| —2| 4.5] T3 43 4.0! 71 +4] 3.6 3.0 68]411] 2.6| 61|-+12) w2 16| 55411] 1.1| e1]418
Spokane, Wash____.._..__._... 31| 5.9 86| 44 ____|..._| 5.8 68 43| 5.4 4.8] 701411] 4.1 69|+11] 3.2 2.2 62(+10| 1.4{ 59| +9
Washington, D. C__________ I Ll 26| 6.1; 80! 43| 5.2] 65| 1! 4.7 621 42| 4.2 3.7 61) 47 3.0 54} +6| 2.6 1.8| 46/4-12) 1.1| 40/+12
Wright Fietd, Ohio_____________________...______ 25! 4.9) 8ol —6; 5.0 71} —1] 4.5/ 68 -4 3.9] 63! -+5| 3.8/ 63]+10 3.1| 62|-+12] 2.6 2.0| 52]411| 1.2 46 +8

TaBLE 3.—Mean free-air baromeiric pressures (P), in mb, and equivalent polential temperatures

Oclcher 1937

(0, in °A, oblained by

airplanes during

Altitude (meters) m.s. 1.

Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
Stations

Nom-

her of

obser- P O, r O P O, P B¢ P O, P O P O, P B¢ P 6.

va-

tions
Barksdale Field, La. . ._.__.... 26| 1,011 903 | 313 ) 851 315 | 802 | 316 | 754 | 316 | 710 | 317 | €27 | 320 | __...{.._._.
Billings, Mont_.._ 31 892 | 306 |.oocoofecmofecco]amaae 819 312 799 314 7582 314 707 313 623 313 548 313
Boston, Mass...- 27 1,018 901 301 847 303 797 305 748 307 703 310 618 314 545 315
Cheyenne, Wyo.._ 30 813 | 308 | o feeoofmcaanaaccan] o faea 801 314 753 319 709 319 626 318 551 318
Chicago, Il__._..._ 30 995 901 301 848 302 797 304 718 306 703 307 518 511 544 315
Coco Solo, Canal Zone._ 26 1, 009 902 337 851 345 503 342 756 341 713 330 630 338 558 337
FE1i Paso, Tex_ ...... 31 883 | 818 foeofeooaofoal o 851 | 824 | 803 324 756 | 324 711 | 323 | 620| 323 | 555 324
Fargo, N. Dak.___ 31 953 899 297 8§45 300 794 302 748 304 700 306 816 309 541 312
Kelly Field, Tex._ St 993 905 323 833 324 805 325 757 324 713 324 631 325 558 326
Lakeburst, N. J. o oo 24 1,014 902 ) 2001 s48 | 300 | 797 | 301 | 748 | 303 | VO3 | 305} 618 | 307 |.coo|eee..-
Maxwe]l Field, Ala 16 1,012 Lib) 317 853 316 | 802 315 755 315 710 318 /23 32 555 323
Alitchel Field, N. Y. o1 1, 014 001 1 302 | 847 304 797 3061 748 | 308 703 | 308} 619 | 3M2 | . __._j.._._.
Nashville, Tenn._ 30 603 | 308 | w50 | 300 | 8001 310 752 313 VO7 | 314} 624 [ 316 | 549 318
Norfolk, Va.____ 20 1,018 904 305 850 308 801 310 752 311 707 312 23 317 549 321
Qakland, Calif. _ 131 1,018 904 315 852 315 802 315 755 315 710 315 52 318 554 322
Oklahoma City, Okla 3 971 904 314 851 316 8§02 317 755 318 710 318 627 319 553 321
Omaha, Nebr_ _ . ... 31 981 002 306 K49 308 799 309 751 311 706 312 622 315 | 547 317
Pearl Harbor, Territery of Hawa 31 1,014 9051 336 | Sh4 | 334 805 | 3301 758 | 320 | V14| 328 | 634 | 328 | 560 328
Pensacola, Fla . _._.___... 22 ( 1,018 905 | 321 [ 853 | 320 | S04 | 319 | 755 | 319 | 7il [ 320 | 629} 323 | 555 325
St. Thomagy, Virgin Islands._ 291 1,014 Q05 | 345 854 | 3394 806 | 338 | v59( 336 715 333 | 634 320 561 331
Salt Lake City, Utah. .. .. 31 b1 S <3 (1 2 PN SO NI N 852 | 316 | %02 317 | 754 317 710 | 317 | 626 | 319 | 346 R22
San Diego, Calif.________ 30 1,013 03 323 851 321 802 320 | 756 320 711 321 630 | 323 556 324
Sault Ste. Marie, Mich 29 038 895 203 843 204 701 297 742 200 696 302 6811 304 536 307
Seott Field, Il 24 1,002 Q3| 304 ] 840 | 305} 709 | 308} 750 | 308 | V08| 310 | 622} 314! 548 316
Seattle, Wash 81 1,019 905 | 317 | 852 318 | 8037 318 | 757 | 318 | 712 320 | 630 | 321 | 556 322
Selfridge Field, Mich. ... .. oo . . 2 993 808 1 206 | 844 | 208 | 7093 | 300 | 744 | 302} 699 | 304 | 614 ( 307 | 539 310
Spokane, Wash.__..._..__. 31 47 903 | 303§ 850 | 311 | 800 | 311 | 751 | 311 | 706 | 311 | 622} 312 | 547 313
Washington, D. C. 281 1,018 904 | 303 | 850! 304 | 800 306 | 752 | 307 | 706 | 300 ( 622 312 | 548 315
Wright Field, Ohio 25 988 901 | 300 | 847 | 3021 797 | 304 | 748 | S06 | V03 | 308 619 | 312 | 544 315

1 31 observations for P; however 29 for 0, in this case.
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TABLE 4.—Free-air resullant winds (meters per second) based on pilot-balloon observations made near & a. m. (E. S. T.) during October 1937
[Wind from N=360° E=u0°, etc.]
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TABLE 5.—Mazimum free air wind velocilies meters per second, for diffcrent seclivus of the Uniled Stales based on pilot balloon observations

during Oclober 1937

Surface to 2,500 meters (m. s. 1.} Between 2,500 snd 5,000 meters (m. s. 1) Above 5,000 meters {m. s. 1.)
£ E b e 5 e
Sectin = = B = P E
e £ = 85 - 25 %
§'§ Direction -§ = Station gg Direction § v Station Eg Direetion M Stution
= =H |2 el S8 | & = Z3 | =
3 = =3 3 = = 3 k= ]
P -t a - - [&] - - =}
Nortbeast ! .________.._ 35.8 | WNW___ {2410 30| Kylertown__.._.__ 44, 30 { Butfalo......_.__.. 20,47 WNW____| 6,0:0| 9| Boston.
Kast-Central # | 37.8 | WswW_____ 1,150 | 20 | Cincinnati. _|} 39, 19 { Nashville__ S 5, & 20 | Gireenshoro.
Southeast s_____ 21 20.9 | WSswW_____ 2,500 { 20 | Charleston Jt 33, 21 | Atlanta__. 29 1 Tampa.
North-Central ¢ _132.5 | WSW_____ 1,370 | 19 | Detroit - 34 30 | Detroit__. 14 | Fargn.
Central®.._____. 3.2 8W_______ 1,040 | 5 | Wichita._ ol 42,2 26 | Wichita. ... & | Omaha.
South-Central 6. L 29.8 | N____._.__ 1,330 | 18 | Amarillo. _I 45,2 19 | Fort Worth 19 | Abilene.
Northwest 7___ _| 38.6 | SSW.______ 1,550 | 27 | Portland. 38,5 28 | Spokane._____ 7 | Portland.
‘West-Central 8_ | 232 8SW__.___ 2,480 | 14 | Modena. S an7 19 { Rock Springs 6 | Modena.
Southwest ®.__ .| 25.4 [ WNW____}1,35 |20 Havre...___.__._._. 40. 4 18] Kl Paso ... 18 | Albuguerque.

1 Maine. Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jerse¥, Pennsylvaunia, and Northern Ohio.
2 Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, Eustern Tennesser, and Norith Carolins.

3 South Carolina, Georgia, Florida, and Alabama.

4 Michigan, Wisconsin, Minnesota, North Dakota, aud South Dakota.

4 Indiany, Illinois, Iowa, Nebraska, Kansas, and Missouri.

8 Mississippi, Arkansas, Louisisna, Oklahoma, Texuas (except E1 Paso), and Western Teunessee.

7 Montana, Idaho, Washington, and Oregon.

* Wyoeming, Colorado, Utah, Northern Nevada, and Northern California.

% Southern California, Southern Nevada, Ari.ona, New Mexico, and extreme West Texns.

RIVERS AND FLOODS

[River and Flowmi Division, MERRILL BERNARD in Charye]

By BenxNETT SWENSOXN

During October 1937, a month which is normally quite the normal precipitation occurred extended from south-
dry, an unusual number of floods occurred in eastern eastern Pennsylvania and eastern Maryland southwest-
United States. The precipitation during the month was ward to the mouth of the Mississippi River. Because of
above normal quite generally east of the Mississippi River, low river stages and the dry condition of the ground prior
except in the upper Lake region and in the extreme South- to the rains, the floods were generally not severe.
east. A narrow band over which from two to three times Atluntic Slope drainage.—Tiaght floods occurred in the



